Implantation of normal fetal preoptic area into hypogonadal mutant mice: temporal relationships of the growth of gonadotropin-releasing hormone neurons and the development of the pituitary/testicular axis.
Central nervous system tissue which included the preoptic area (an area rich in gonadotropin-releasing hormone neurons) was taken from normal 17-day fetal mice and transplanted into the infundibular recess of the third ventricle of the hypothalamus of 90-day male mutant hypogonadal mouse hosts that are unable to synthesize the neurohormone, gonadotropin-releasing hormone. The growth and development of gonadotropin-releasing hormone neurons and fibers in the donor and host tissue as well as recovery of the pituitary-testicular axis were followed from 10 to 120 days post-implantation. Testicular growth was evident in 94% of the hypogonadal animals within 30 days post-implantation, continued for 90 days but showed no further increase during the remainder of the experiment. Increases in seminal vesicle weight, an index of testosterone secretion, were measurable at 30 days and continued through to the end of the experiment. Pituitary concentrations of gonadotropins were doubled at 30 days over that seen in the control mutant mouse and were maintained thereafter at normal or supranormal concentrations. In contrast plasma levels of gonadotropins, although above baseline at 30 days, never reached normal circulating levels. Nevertheless, it appeared that the concentration of luteinizing hormone achieved was sufficient to initiate and maintain testicular growth and testosterone secretion for the entire duration of the experiment. Immunocytochemical analysis of brain tissue was used to determine the presence and numbers of gonadotropin-releasing hormone neurons in the transplant and the distribution of their fibers in the donor and host tissue. The numbers of immunoreactive gonadotropin-releasing hormone neurons present at the time of sacrifice ranged from 3 to 140. Fiber outgrowth from the donor cells into the host was noted as early as 10 days post-implantation and the density of outgrowth continued to increase over the course of the experiment. Positive fibers tended to accumulate over the tuberoinfundibular sulci as they do in normal animals. In those instances where the transplant was placed a long distance from the median eminence, the gonadotropin-releasing hormone axons grew on the internal surface of the third ventricle until they reached these specific exit zones. These studies indicate that in the mutant hypogonadal mouse, central nervous system transplants from normal fetal mice can maintain the function of the pituitary-gonadal axis for periods of up to 120 days post-implantation. Outgrowth of the neurosecretory fibers begins very soon after implantation and the axons tend to follow pathways seen in normal tissue.(ABSTRACT TRUNCATED AT 400 WORDS)